Abstract: In this paper, we develop an order six block method using method of collocation and interpolation of power series approximate solution to give a system of non linear equations which is solved to give a continuous hybrid linear multistep method . The continous hybrid linear multistep method is solved for the independent solutions to give a continous hybrid block method which is then evaluated at some selected grid points to give a discrete block method . The basic properties of the discrete block method was investigated and found to be zero stable, consistent and convergent. The derived scheme was tested on some numerical examples and was found to give better approximation than the existing method.
Introduction
This paper considers an approximate method for the solution of general third order initial value problems of the form
where x n is the initial point ,y n is the solution at x n , f is contimuous within the interval of integration.
Equation (1) has a wide application in Enginerring, Thermodynamics and other real life problems, hence the study of methods of solving (1) is important to researchers.
Direct method for solving (1) has been reported to be more effcient than the method of reduction to system of first order ordinary differential equations (see [1] , [2] , [3] , [4] ).
Implicit linear multistep method which has better stability condition than explict method are solved using predictor corrector method. [5, 6, 7, 8] , among others proposed multi-derivative linear multistep method which is implemented in predictor-corrector mode. Despite the success recorded by this method, the major setback is that the predictors are in reducing order of accuracy, hence, the method does not give better approximation apart from the computational burden associated with the method. Scholars later developed block method which cater for some of the setbacks of the predictor corrector method. [4, 9, 10, 11] , individually developed block method using different approximate solutions. It was found out that block method is more efficient in term of time of execution, cost effectiveness and accuracy than the predictor-corrector method.
In this paper, we propose an hybrid method with constant step-size implemented in block method. The paper is organised as follows: Chapter two considers the method and the materials for the development of method. Chapter three considers the analysis of the basic properties of the method which include, zero stability, consistency and convergent. Chapter four considers numerical examples where the effciency of the derived method is tested on some numerical examples. Chapter five considers the discussion of results and the finally chapter six is the conclusion.
Methods and Materials
We consider a power series approximate solution in the form
Substituting the third derivative of (2) into (1) gives f x, y, y ′ , y 
Solving (5) for a ′ j s which are constant to be determined and putting back into (2) gives a continous hybrid multistep method of the form (5) where
h . Solving (6) for the independent solution gives the continuous hybrid block method of the form
where the coefficient of f n+k give
2 and 2 gives a discrete block formula of the form
where 
Implementation of the Method
In order to implement the method, we propose a prediction equation of the form
where
. Substituting (8) into (7) gives
Equation (9) is our block method which is implemented as a simultaneous integrator in this paper.
It should be noted that (10) is different from the self starting method proposed by [12] . In this case, our method can be referred to as a non self starting block method because the prediction equation required partial differential hence it is not gotten directly from (7) as claimed by [12] .
Analysis of our Block Method

Order of the Block
Let the linear operator ∆ {y(x) : h} be defined on (7) when i = 0 such that
Expand ( 
(see [13] ) Definition 1. The linear operator ∆ and associated block formula (7) are said to be of order p if C 0 = C 1 = ... = C p = C p+1 = 0, C p+2 = 0. C p+2 is called the error constant and implies that the truncation error is given by t n+k = C p+2 h p+2 y p+2 (x) + O h p+3 .
For our method, expanding (7) in Taylor series gives: 
Comparing the coefficient efficient of h, the order of the block is six with error constant of 
Zero Stability
A block method is said to be zero stable if as h −→ 0, the roots r j , = 1 (1) k of the first characteristic polynomial ρ (r) = 0 that is ρ (r) = det Hence the method is zero stable. Table 1 : Result of Experiment I
Consistency
A block method is said to be consistent if it has order p ≥ 1.Hence our method is consistent.
Convergence
A block method is said to be convergent if and only if it is consistent and zero stable. from our method it is shown clearly that our method is convergent. Tables 1 and 2 . We now state a condition which enable us to give the numerical solution to Experiment 1. Condition 1. Let y (x n ) be the exact solution to the differential equation (1) . Let lim
then ∆ i+1 is the numerical solution of (1) where h i > h i+1 → 0, i denotes the stepsize and n is the evaluation point. 
The result is given in Table 3 . Source: Adesanya et al (2012).
Experiment III. We consider a special third order problems
Exact solution : y(x) = 3 cos x + x 2 2 − 2. The result is given in Table 4 . Source: . It must be noted that Error =| ∆ i+1 − ∆ i |.
Discussion of Result
We consider three numerical examples to test the efficiency of our derived method. Experiment one considered Blassius equation in thermodynamics. Tables III and IV show clearly that our method gave better approximation than the existing methods
Conclusion
We have proposed an hybrid block method for the solution of third order initial value problems in this paper. The derived method is zero stable, consistent and convergent. the method derived gave low error constant, hence it gave better approximation than the existing methods.
